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2016 : New algorithm ! CompactTable [CP2016], based on bitwise
operations, completely outperformed existing algorithms.
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TABLES : DEFINITION AND SET VISUALISATION

A Table contains Tuples
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TABLES : DEFINITION AND SET VISUALISATION

A Table contains Tuples
Set of the tuples of the Table
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T | a a
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TABLES : DEFINITION AND SET VISUALISATION
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A Table contains Tuples
Set of the tuples of the Table
vty -z (z,d)
T | a a
e e b —(ceb) (,b) (z,€)
T3 d a J
: (z,¢) (z.)

(z,c) (e (50) For example: 7 = (a, b, ¢)




TABLES : DEFINITION AND SET VISUALISATION
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A Table contains Tuples
Set of the tuples of the Table
ry oz (z,0) (z,d)
T | a a
e e b —(ceb) (z,b)
T3 d a J
: (z,¢) (z.)

(0 (¢ (50) For example: 7 = (e, ¢, a)
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COMPACT-TABLE

1. Which tuples are still valid?

2. Which values are no more supported?
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COMPACT-TABLE

1. Which tuples are still valid?

Update phase

2. Which values are no more supported?



COMPACT-TABLE
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1. Which tuples are still valid?

Update phase

2. Which values are no more supported?

Propagation phase



Knowing which tuples are still valid

X y z
‘ Dom A mla a alV
X | {abc} {} o la b c¢|V L T2 T3 T4 Tp
y| {abc} {} 3 lc a b|V 11 1 1 1
z| {abc} {} mwlb ¢ c|V
5| a ¢ al Vv

State Table currTable



Knowing which tuples are still valid

X y z
‘ Dom A mla a alV
x| {ahc} {b} T la b c|V T Te T3 T4 Th
y| {abc} {} 3lec a bV 1 1 1 0 1
z| {abc} {} mwlb ¢ cf| X
s la ¢ alV

State Table currTable



Knowing which tuples are still valid

Dom A
{ac} {o}
{abc} {1}
{a0bY} {c}

State

X vy z

1la a al|lV

™ |la b c| X

3lc a b|V

7wl b ¢ ¢

5| a ¢ al Vv
Table
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T2 T3 T4
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currTable



Knowing which tuples are still valid

X y z
‘ Dom A T1la a al X
X {¥ c} {ab} o |la b ¢ L T2 T3 T4 Tp
y| {abc} {} 3 lc a b|V O 0 1 0 0
z {ab} {c} 7wl b ¢ ¢
s |la ¢ al X

State Table currTable
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CT : CLASSICAL UPDATE

Set of Tuples in Table

Remove invalid tuples from currTable

(z,a) (z,d)

(2,b) (7€)

(z,¢) (z./)




nnnnnnnnn
uuuuuuuuuu

CT : CLASSICAL UPDATE

Set of Tuples in Table

Remove invalid tuples from currTable
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CT : CLASSICAL UPDATE

Set of Tuples in Table

Remove invalid tuples from currTable
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CT : CLASSICAL UPDATE

Set of Tuples in Table

Remove invalid tuples from currTable
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CT : CLASSICAL UPDATE

Set of Tuples in Table

Remove invalid tuples from currTable

currTable N (support[z, ¢ U support|z, d))¢



Remove invalid tuples from currTable

[ currTable N (support[z, ¢ U support|z, d))¢ ]




CT : CLASSICAL UPDATE ocL

Set of Tuples in Table

[ currTable N (support[z, ¢ U support|z, d))¢ ]

Remove invalid tuples from currTable

4
5

Algorithm: ClassicalUpdate(x)

mask «+0;
foreach value a € A, do
t mask < mask | supports|z,al ;

mask < ~ mask ;
currTable < currTable & mask;




CT : RESET UPDATE

Set of Tuples in Table

(z,a) (2,d)
Va?d

(Lb) tUp es (ac,e)

(z,0) (z./)

Remove invalid tuples from currTable
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CT : RESET UPDATE

Set of Tuples in Table

Remove invalid tuples from currTable
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CT : RESET UPDATE

Set of Tuples in Table
l

|

Remove invalid tuples from currTable
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CT : RESET UPDATE

Set of Tuples in Table

Remove invalid tuples from currTable

currTable N (supportfz, a] U supportiz, €])



CT : RESET UPDATE gt

Remove invalid tuples from currTable

[currTable N (support|z, a] Usupport|z, e])]




CT : RESET UPDATE ocL

Remove invalid tuples from currTable

Algorithm: ResetUpdate(x)

1 mask < 0;
2 foreach value a € dom(z) do
3 t mask < mask | supportsz,al ;

4+ currTable < currTable & mask;

[currTable N (support|z, a] Usupport|z, e])]




CT: WHICH UPDATE TO CHOOSE?

- Classical update :

O(|Ax])

- Reset update :

O(|dom(z)])

Remove invalid tuples from currTable

Algorithm: Update(x)

1 foreach variable z € scp where |A;| > 0 do
2 if |A;| < |dom(z)| then
3 t ClassicalUpdate(x);

4 else
5 t ResetUpdate(x);
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CT : PROPAGATION
Set of Tuples in Table
Remove unsupported values
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CT : PROPAGATION
Remove unsupported values

Set of Tuples in Table

currTable N support]z, ¢



Remove unsupported values

currTable N support]z, ¢

Algorithm: Propagate()

1 foreach variable z € scp do

2 foreach value a € dom(z) do

3 if currTable & supports|z,al =0
then

4 L dom(z) « dom(z) \ {a} ;




COMPACT-TABLE FOR BASIC SMART TUPLES



BASIC SMART TUPLES ucL

A Basic Smart Table

EREE
T | % x € {a, b}
T | #£a c <a
T3 b * *

T4 | > ¢ #b a




BASIC SMART TUPLES ucL

A Basic Smart Table contains Smart Elements representing multiples values
‘ T Y z

1 * * € {a’a b}

T | #£a c <a

T3 b * *

T4 | > ¢ #b a




BASIC SMART TUPLES ucL

A Basic Smart Table contains Smart Elements representing multiples values
single value: e W, K ¥, A . ¥
‘ . ) i /
1 * * € {a’a b}
T | #£a c <a
T3 b * *

T4 | > ¢ #b a




BASIC SMART TUPLES ucL

A Basic Smart Table contains Smart Elements representing multiples values

single value: e %, KX, A @
‘ x Y z /

ctat — universal value: x a b oc d e f

T1 * *
T | #£a c <a
T3 b * *

A >c #Db a
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BASIC SMART TUPLES

A Basic Smart Table contains Smart Elements representing multiples values

single value: e %, KX, A @
‘ x Y z /

ctat — universal value: x eoe@e0

T1 * *

< .
| Fa e =% L exclusion: #£ e . . . . X, .
T3 b * *

A >c #Db a




A Basic Smart Table

contains Smart Elements

/ single value: e

universal value: =
€ {a, b} —

‘ T Y z
T1 * *
T | #£a c <a
T3 b * *
T4 | > #£b a

—— exclusion: # e

T upper bound: < ¢

representing multiples values
(IR A
eeeeeo
6000 0
G0e xyx




A Basic Smart Table

contains Smart Elements

/ single value: e

universal value: =
€ {a, b} /

‘ T Y z
T1 * *
T | #£a c <a
T3 b * *
T4 | > #£b a

—— exclusion: # e
T upper bound: < ¢

\ lower bound: > ¢

representing multiples values
(IR A
eeeeeo
6000 0
G0e xyx
¥ 0@ 80




A Basic Smart Table

T1
T2
T3

T4

contains Smart Elements

single value: e
z /

universal value: =
€ {a, b} /

—— exclusion: # e
T upper bound: < ¢
\ ower bound: > ¢

[
\ set: € {a, ¢, d}

representing multiples values
%KX @ )
eeeeeo
6000 0
G0e xyx
%0080
@006y



CT?: % [AAAINT7]

Set of Tuples in Table %,
%
(z,a) R : (z,d)
(z,b) ‘ . (z,e)
(z,0) (z./)




CT?: % [AAAINT7]

Set of Tuples in Table %,
% o
(z,a) “ ‘ (z,d)
].’ vaid |
(l‘,b) - tup es (x,e)




CT?: % [AAAINT7]

Set of Tuples in Table %,
5
% S
(x,a) . . ‘ (r<d)
]
-~ valj
(z,b) ojtuples (z,€)
g - (5.




CT?: % [AAAINT7]

Set of Tuples in Table %Oé{é
S v
T] ‘ - ()




CT?: % [AAAINT7]

Set of Tuples in Table %O;;

(z,a) = =

o [

L 3
IES H (x, e)
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currTable N (support*[z, c] U support*[z, d)®



CT?: % [AAAINT7]

Set of Tuples in Table

[curITable N (support*[z, ¢ U support*|z, d})Q]




CT?: % [AAAINT7]

Set of Tuples in Table

[curITable N (support*[z, ¢ U support*|z, d})Q]

1

5

Algorithm: ClassicalUpdate(x)

mask < 0;
foreach value a € A, do
L mask < mask | supports*[z a| ;

mask < ~ mask ;
currTable « currTable & mask;




|dom(z)| == 0 |dom(z)| > 1 %



|dom(z)| == 0 |dom(z)| > 1 %

Trivial!
Handled by variable x



|dom(z)] == \dom()] > 1 %

Trivial!
Handled by variable x

|A,| > |dom(z)| always true!
ResetUpdate(x) used
and already working!



| dom(z)| ==

Trivial!
Handled by variable x

|A,| > |dom(z)| always true!
ResetUpdate(x) used
and already working!

|dom(z)| > 1 %

IT A, < [dom(z)]

Tuple always valid!
At least one valid value

support*[4][r] =0
If |Ag| > |dom(x)|

ResetUpdate(x) used
and already working!
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(z,a0)

(z,b)

(z,0)

Valid tuples

(z,d)

(z,€)




Tl < & >

(z,0)

Old valid tuple
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(z,€)




Tl < & >

(z,0)

(z,€)

L4

support*(z, a] C

currTablen ( u
support*(z, d




Tl < & >

(z,0)

(z,€)

L4

support*(z, a] c )
currTablen ( U ) N|supportMin(z, b|
support*(z, d




Tl < & >

(z,0)

(z,€)

L4

SUpport={za, ,
currTablen ( U ) N|supportMin(z, b|
support*(z, d




Tl < & >

(z,€)

sUppes¥EH7, d]

u )Cm supportMin|z, b]
support*(z, d

currTablen (




Tl < & >

(z,€)

sUppes¥EH7, d]

currTablen ( u
support*(z, d

)Cm supportMin|z, b]

Algorithm: ClassicalUpdate(x)

mask < 0;
foreach value a € A, do
if a € [dom(z).min; dom(z).maa]
then
mask < mask |
L supports”|z, af ;

mask < ~ mask ;

mask < mask &
supportsMin[z, dom(z).min];

mask < mask &
supportsMax|z, dom(z).max] ;

currTable « currTable & mask ;



















Algorithm: ResetUpdate(x)

1 mask < 0;
2 foreach value a € dom(z) do
3 | mask « mask | supportsz a;

4 currTable «+ currTable & mask ;




Algorithm: Update(x)
1 foreach variable z € scp,,, .4 do
if |Az| < |dom(z)| then

‘ ClassicalUpdate(x);
else

L ResetUpdate(x);

g r woN

6 foreach variable z € scp,,;,;, 5 do
7 L ResetUpdate(x);
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REMARK ON € S
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|dom(x)| sets structured sets
1 {a} 1 * 1
{a},{b},{a, b} 3 a,b,* 3
. {ah, {0}, {c} {a U}, | abea
{a" c}v{b’ C}a{av b, C} #b,# ¢, *
{a}, {8}, ..., {a, b}, (@), a,b, ¢, d,
4 @5 @8 @D, (. o, 15| <b,>c¢#a, 11
{a,b, c},....{a, b, c,d} £ b,# ¢, # d, *
{a}, (0}, {o. ). (6D (GED. (6D a.b,c d,e
: @ <o
{a. ---, > d# 0, #
- vedyy .. {a, b, e, d, e} #* ¢, # d,# e *
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Tuples Short tuples Basic Smart Tuples
CT > CT" > CTys

[CP20716] [AAAIT7] [CP2017]

‘ T Y z ‘ kg Y z T Y z
a a b 1 * * b 1 * * € {a, b}
b c a ) b ¢ a £ #a c <a
b a a T3 booox o T3 b * *
@ b @ N c b * N >c  #b a
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CONCLUSION

Tuples Short tuples Basic Smart Tuples
CT > CT" > CTys

[CP20716] [AAAIT7] [CP2017]

| =2 v = | @ y oz | = y 2
1 a a b 1 * * b 1 * * € {a, b}
To b c a ) b ¢ £ #a c <a
T3 b a a 3 b * * T3 b * *
T4 @ b @ N c b * N >c  #b a

Increase expressiveness
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CONCLUSION

Tuples Short tuples Basic Smart Tuples
CT > CT" > CTys

[CP20716] [AAAIT7] [CP2017]

‘ T y z @ Yy z x Yy z
1 a a b 1 * * b 1 * * € {a, b}
To b c a ) b ¢ £ #a c <a
T3 b a a 3 b * * T3 b * *
T4 @ b @ N c b * N >c  #b a

Increase expressiveness

- Decrease storage memory
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Tuples Short tuples Basic Smart Tuples
CT > CT" > CTys

[CP20716] [AAAIT7] [CP2017]

ERERE .oy o .
1 a a b 1 * * b 1 * * € {a, b}
To b c a ) b ¢ £ #a c <a
T3 b a a 3 b * * T3 b * *
T4 @ b @ N c b * N >c  #b a

Increase expressiveness - Increase speed

- Decrease storage memory
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CONCLUSION ocL

Tuples Short tuples Basic Smart Tuples
CT > CT" > CTys

[CP20716] [AAAIT7] [CP2017]

ERERE .oy o .
1 a a b 1 * * b 1 * * € {a, b}
To b c a ) b ¢ £ #a c <a
T3 b a a 3 b * * T3 b * *
T4 @ b @ N c b * N >c  #b a

Increase expressiveness - Increase speed

- Decrease storage memory - Increase efficiency
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Thank you for listening!

Any questions?
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